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zilAioheefcnya  Uodltsina  12,  pp.  1802-1606,  1934 


By i  prof.  XU1.VSLI2Z1II0T  (Uoooow) 


(Translated  byi  Edward  lac  how  low,  U  ary  land,  Uedlosl-iegsl  foun¬ 
dation,  lac.,  700  Fleet  Street,  Baltiaors,  Maryland,  21202) 

Sunerous  Investigations  have  been  oonduoted  in  the  field  work  • 
of  ic.-  against  botulism.  They  involved  many  tronda  and  a  groat 

moW  of  anioal  apooloo.  Tha  raaulta  of  these  experiments  showed,  , 
po rUMV'y  to  tha  use  of  anatoxin  for  effective  immunisation,  that 
anlcolo  caa  dowolop  Immunity  of  considerable  potency .  In  aany 
lastaaooa  even  a  Mingle .lnjeotlon  of  anatoxin  produood  in  a  guinea  • 
pig  tho  ismunlty  of  eufflolent  strength  against  1  Bill ion  fatal 
dooes  of  botullaal  toxin  (VBLISlhOV).  Thus,  «•  became  interested 
in  a  preparation  of  antlgsnic  natorial  against  botuliaa  In  nan  and  ! 

•o  subjected  huaon  bainga  to  immunization  with  anatoxin. 

having  fora ule tod  a  problem  to  dovolop  an  offoctivo  antigen 
against  botullss  in  aan,  wo  subsequently  performed  essential  tests  ■' 
using  noraal  sera  of  theee  persons. 

The  obtained,  sera  were  diluted  to  ItIG  and  1*2,  but  wo  also 
used  whole  sera, and  the  quantity  of  toxin  coopriood  10  fatal  doses. 

w 

flhlle  performing  the  tests  with  noraal  sere  (obtained  froa  9  persons 
hsteoea  2b  and  4fi  years  old),  wo  iuvariably  obtained  negative  roaulto. 
loaoe,  a  noraal  human  sorus  does  not  hold  antitoxin  agoinot  botulism, 
Saving  oonplotod  this  investigation,  wo  proceeded  to  immunise  i 


1 


buaan  be Inge.  V*  used  for  antigen  the  anatoxin  obtained  fros  the 
typo  A  and  B  toxins,  which  war*  procaaaad  with  foraalin  ax  j7“c 
for  30  days.  Trier  tc  sdainistration  of  antigen.  wa  carefully 
taatad  the  lattar  as  to  ite  haralesaness,  injecting  it  to  a  guinea 
pig  (10  caJ)  and  to  a  aouaa  (2  oaJ) . 

Our  first  experiment  began  on  2  volunteers ,  and  their  anatoxin 
doaa  waa  0.5  on4  in  the  firat  injection.  In  applying  the  anatox.c 
'.hypodermic  injection,  we  triad  not  to  Inflict  pain.  Then,  we  aade 
careful  aedioal  ohaervationa  on  inoculated  volunteer*  for  10  days, 

*  .  . .  -.••.■at;  •.  '«*•..»  a  V  .«  h  #  ■  *  ,  -H 

.  but .we  failed  to  find  any  ooaplicated  symptoms »  the  organism  ahowed 
^neither  localized  nor  general  pathogenio  eyaptoaa  after  the  lnocu- 
lation. 


i  V  v*>  »  .  %■  w  «S  w  _  *  • 


This  enabled  ua  to  proceed  with  the  eeeond  injection  in  the 

•  •  •“ — *“  dt.  ^  *’  e-v.  " 

aaaedoee,  which  waa  given  after  11  daya  following  the  first  one. 

#  ^  .  k  nl  «  ^  «>  i  -  ,  -  .  %  ,*»  ,«■  , 

W  hike  the.  firat  one,  also  this  injection  waa  hypcderaic .  Heither 

••  >«  -  L  v*  •  •  ,  .  .  •  *  .  '  _  -  ^  '' 

peraonal  complaints,  nor  complications  resulted  froa  tha  uecond 

■ « «•  <».  m  Va*%»e*  v>'t  w.<  '  ^  .  V*  .  , 

experiment.  Kence.a  oorreotly  prepared  anatoxin  of  botullnn  ap¬ 
peared  harmleae  .to  aan. 

With cthe  expiration  of  11  daye  after  the  two  inject lone,  wo 
decided  to  examine  tha  blood  eerua  of  iomunited  tea  tees  ae  to  the 
presence  of  antitoxin.  The  aerun  waa  diluted  It  10  and  ,1i50.  The 
..titration  teat  of  eerun  no  diluted  and  containing  10  fatal  doees 

1  ■  — fc.v/.W  .  »•  v..  •  .  ,  w  *•  g 

..of  the. toxin  produced  negctlye  results.  Thna,  the  two  anatoxlc  , 

\  injections  .of  0.5  carV  each  left  no  appreciable  laaunlsation  etiau~ 

lation .in  the  organism.  . 

~  ~  .........  ....  , 

Oonae^uenx^y^^we^prolonged  the  laaunisatlon  of  the  two  testeea. 
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V*  administered  the  third  injection  ox  ih*  nnntvXln,  Is  ths 

ssss  dose  of  0*5  e»^.  Also  this  injection  passed  m{«1},  end  neither 
localised,  nor  general  complications  resulted. 

We  took  another  blood  taot  or.  tba  16th  day  »'»*r  tbs  third 
injection  and  tba  obtainad  serum  waa  examined  as  to  tbo  preaanoe 
of  botullnal  antitoxin.  Tba  l&ult  waa  negative. 

Then,  taking  advantage  of  our  old  recorde  referring  to  the 
pretence  of  tbe  maximal  etrength  of  iaaunity  in  guinea  piga  on 
the  30th  to  35th  day,  wa  decided  to  verify  tbe  condition  of  the 

serum  taken  at  a  auob  later  date.  Tbe  blood  waa  taken  on  the  35th 

\ 

day  after  tbe  third  injection,  and  thus  obtained  aarua  in  dilution 

1x2  and  nixed  with  10  fatal  doaea  of  tbe  type  1  toxin  waa  subjected 

to  a  teat.  Again  tbe  reaulte  ware  negative. 

the  experiment  performed  on  the  two  teeteea  perwlta  us  to  draw 

the  following  conclusions  1)  tbe  anatoxin  of  Cl.  botullnua  type  A 

and  B.  accurately  prepared,  ia  absolutely  haraleaa  to  human  beings; 

.2)  a  tbraafold  subcutaneous  injection  of  0.5  cm^  each  failad  to 

produce  general  and  local  aymjtoaa;  3)  a  threefold  vaccination  of 

2  teeteea  with  anatoxin  typa  A  in  0.5  oar*  dona  each  provided  no 

appreciable  laounizctlon  stimulation,  tiara  diluted  1:2  were  incapable 

of  neutralisation  of  10  fatal  doaea  of  appropriate  toxin. 

Having  obtained  these  results,  we  bad  a  right  to  expand  our 

experiments,  i.e.  to  conduct  them  on  a  greater  number,  o'  volunteers 

and  to  increase  tbe  doaae  of  administered  antigen, 

-*■  A  new  group  of  teeteea  received  5  aubcutanaoua  injoctione  each: 

« 

tbo  first  two  injsetlons  of  0.5  cm-*  each  and  the  next  three  injeet- 
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ion*  of  1  oa^  each.  Conae^ueiitly ,  each  Vests#  received  4  oa^  of 
anatoxin.  The  injections  wers  administered  with  tiae  intervale  of 
iO  vo  >2  days,  *  £  received  r.s  complaints  as  to  unpleasant  feelings 


Yoblil 


guinea  pig 


Eesults 


Alive 

Died  after  2 
days 

Died'  after  2 
days 


at  the  tine  of  injections.  We  observed  neither  complications,  nor 
local  and  general  reaotiona  resulting  froa  administration  of  ana¬ 
toxin. 

We  tested  the  sera  of  vaccinated  people  twice  ae  to  the 
presence  of  anatoxin.  The  first  blood  test  was  taken  after  i 2  days 
following  the  4th  injection. 

This  experiment  produced  no  definite  results,  and  the  only 
effect  that  could  be  mentioned  is  that  we  observed  in  guinea  pigs 
sous  tendency  toward  a  delay  of  their  tine  of  death  of ter  they 
received  a  mixture  of  the  toxin  and  serum. 

The  serua  for  the  second  test  wee  taken  on  the  12th  day  after 
the  $th  injection  (see  Table  1). 

This  experiment  brought  a  satisfactory  result:  the  serua  di¬ 
luted  1:2,  taken  for  testing  after  12  lays  following  the  3th  in¬ 
jection*  protected  a  guinea  pig  froa  2  fatal  doses  of  the  toxin. 
Cohaequently,  a  fivefold  iaaunixation  of  nan  with  anatexin  caused 
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a  developaent  of  antitoxin  la  his  blood 

xablo  2 


Sa&t 

Age 

Dilution 

of 

•erum. 

Lethal 
doaea  of 

toxin. 

Ecaulte 

TieS*  Cf 

e»ruM 

B 

66 

1*2 

o 

Died  after 

After  10  days  follow- 

12  doyo 

lng  4th  injection  . 

1 1 5 

2 

Died  after 

4  day* 

*  ■  m  m 

y 

70 

1*2 

2 

Died  after 

After  23  daya  follow- 

5  daya 

log  4th  injection 

1*5 

2 

Died  after 

4  days 

•  *  a  « 

53 

1*2 

2 

▲live 

▲fter  23  daya  follow- 

.  ■■ 

lng  3rd  injection 

1*5 

2 

m 

m 

X 

65 

1*2 

2 

Died  aftor 

After  23  daya  follow- 

5  daya 

log  4th  injection 

1*5 

2 

Died  after 

4  days 

■  *  m  m 

x.  ■ 

60 

1*2 

2 

▲live 

After  23  days  follow* 

1*5 

2 

• 

lng  5th  injection 

1*10 

2 

Died  after 

1 

4  days 

•  mm  m 

0 

64 

1*2 

2 

▲live 

After  23  daya  follow* 

.  .* 

1*5 

2 

Died  after 

lng  4th  Injection 

*  n  *  M 

8  daya 

Control 

1 

Died  after 

-  ■ 

■  4  days 

_ 

These  favorable  results  induced  ue  atill  more  to  expand  pur  . 

•  research.  Xe  vaccinated  6  nee  testoee.  The  doaeft  of  anatoxin  uaed 
for  the  injection*  were  approximately  the  ease.  The  firet  two  in¬ 
jection*  were  0,5  ca^  each  and  the  next  injection*  were  1  oa^  each. 
Thu*,  the  subjects  iaaunixed  4  tine*  received  3  cn^  eaoh  and  those 
•inaunlsed  5  tiaea  received  4.5  oa^  of  anatoxin  eaoh. 
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I  , 

isiintis  tuat  s i  invpi* 

aaiifeat  diver**  lUtu  (see  Table  2).  The  ■•rum  of  tot**  B  posi¬ 
tively  held  antitoxin,  b*cau*a  th*  latter  delayed  up  to  12th  day 

.  t  ■  ■ 

the  death  of  guinea  pig  after  the  latter  received  injection  of  a 
aixture  of  eerua  with  2  lethal  doeee  of  th*  toxin. 

Still  better  reeulte  were  obtained  froa  eera  of  teeteee  I  and 
X  in  dilution*  of  1 1 2  and  ItS  (X);  th*  eera  fully  protected  a  guinea 
pig  froa  two  fatal  doeea  of  th*  toxin. 

Th*  eerua  of  teat**  C,  in  dilution  of  1s2,  eared  froa  daath 
a  guinea  pig  and,  when  diluted  1*5»  it  delayed  up  to  Oth  day  tha 
death  of  another  guinea  pig. 

The  eera  of  teeteee  p  and  H  ahowed  no  activity. 

Th*  reeulte  of  thee*  experiaante  verified  our  expectation*. 

Th*  vaccination  with  botullnal  anatoxin  performed  on  40  teateee 
proved  haraleee  and  even  provided  th*  ioaunlzation  etlaulation 
in  aeveral  inetancee. 

lf*ny  different  trend*  taken  by  iaaunologleta  in  their  inveati-. 
gatione  usually  revealed  a  vary  interesting  foot  that  anatoxio 
vaccination* ,  when  reeuned  after  one  year,  lead  to  a  development 
of  Immunity  in  a  much  ehorter  time  and  to  a  such  higher  degree. 

Thus,  coopering  our  old  reoorde  and  the  latest  reeulte  of 
BASOK'S  experlaent,  we  decided  to  resume  th*  vaccination  of  our 
laat  year'*  volunteer*.  Soa*  of  them  reeuned  t:te  vaccination  with 
willingness,  althougn,  at  first,  they  disagreed  with  a  plan  of- 
blood  teats  for  sxAainetion  of  ths  state  of  eerua  on*  year  after 
the  interruption  of  laaunisation. 
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I  *  r.,»  . .. 

i...  i  ;.*a  .rayAqoina.tad  9  Uitm  With  a  aingla  injaction  of  1  caJ  of 
ana  toxin,  than,  35  day*  latar,  blood  spsuissns  -srs  tabes  frss  all 


Tabla  1 


baaa 

Aga 

Dilution 

of 

so  run 

Lethal 
doooo  of 
toxin 

Saaulta 

P 

70 

1:2 

3 

Aiwa 

1:5 

3 

• 

68 

1:2 

3 

1:5 

3 

• 

U  . 

74 

1:2 

3 

m 

1:5 

3 

L 

39 

1:2 

3 

i  i 

1:5 

3 

■ 

S 

60 

1:2 

3 

6 

.  . 

1 « 5 

3 

• 

,  , 

27 

1:2 

3 

• 

1:5 

3 

• 

Control  axpariaant 

3 

Diod  attar 

6  day# 

« 

• 

10 

Di#d  of  tar 

. *  •  ■ 

2  day# 

tastaa*  and  th«  «arua  with  tha  partinant  toxin  waa  tactad  on  gulnaa 
pig*  (*aa  Tabla  3). 

Tha  conclusion  of  this  axpariaant  suggaota  itaalf  a*  follow# i 
tha  ssrua  of  all  waocinatad  teataaa  poaaeaaad  antitoxin,  which 
nautralisad  3  fatal  doaaa  of  xh«  toxin,  whiit  sarun’ s  dilution 
was  1:2  and  oven  1:5. 

Tha  wall-baing  of  guinaa  pigs,  which  in  aoaa  inatancaa  ahow«d 
no  raaotlon  at  all  on  adainiatarad  aixtur#  of  toxin  and  aarua,  in* 

.  duood  ua  to  hart  conf  idanoa  in  good  raaulta  awan  f  roa  higbar  <J1- . 


lutlona  of  tha  aarun 


la  order  to  verify  this  theory,  we  conducted  experiment  with, 
•crua  diluted  It  10  and  1 1 20  (see  Table  4). 


She  result  iu  excellent.  The  serum  used  even  in  dilutions 
o£  1»10  and  1(20  protected  guinea  pigs  from  3  fatal  dos«s  of  ths 
toxin,  while  control  guinea  pigs  died  fros  the  sane  does. 


Bctuliea  anatoxin,  accurately  prepared,  is  absolutely 


harmless  to  nan, 

2.  A  multiple  subcutaneous  immunisation  of  40  tsetses  with 
anatoxin  caused  neither  general,  nor  looul  syaptoas. 

3.  Ths  immunisation  with  anatoxin  developed  iaaunity  to 


botulism  la  nan, 

<'4.  The  effective  ness  of  laaunisation  depends  on  i  dose  of 


administered  antitoxin. 

*>.  The  resumption  of  iaaunisation  (even  a  single,  adminis¬ 
tration)  after  one  year  resulted  in  a  distinct  increase  of  iaaunity 
ttf  "botulisa, 

-  I  r-*' 
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